Background. ultrasound is a crucial diagnostic procedure in the structural assessment of lesser pelvis organs. it is useful in preliminary diagnosis pertaining to a tumour's potential malignancy, and visual staging of lesser pelvis neoplasms. Objectives. evaluation of the diagnostic benefits of grey-scale ultrasonography, colour and spectral doppler, and three-dimensional ultrasonography in differential diagnosis of adnexal tumours. Material and methods. From a total of 637 patients diagnosed with an ovarian tumour, 202 (31.7%) women presented with malignant tumours and 435 (68.3%) with benign. the patients were classified into the following categories according to FiGo: 52 patients in stage i, 15 in stage ii, and the rest in stage iii (127 patients) or stage iV (8 patients).
Background
ultrasound is the main initial imaging test in the diagnostics and monitoring of ovarian cancer. it enables the physician to make an approximate diagnosis concerning tumour grade and staging in the lesser pelvis. one of the advantages of ultrasound is its safety and the ability to perform the test multiple times [1] [2] [3] [4] .
grayscale ultrasound imaging, otherwise called "B-mode" (brightness, modulation), is the basic ultrasound imaging method, and enables a 2D visualization of the examined organs.
the colour Doppler ultrasound method visualizes blood flow in the pathological changes of the ovaries, thus enabling to a greater degree the distinguishing of benign and malignant processes. Semi-quantitative analysis of blood perfusion in an adnexal tumour requires the measurement of the pulsation (PI) and resistance (RI) indices. Additionally, in initial ovarian tumour grading, mean taMXV (time averaged maximum velocity) and mean PSV (peak systolic velocity) values are used [5, 6] .
implementing the colour scale to mark the direction of blood flow in the colour doppler (cd) method expanded the capabilities of ultrasound imaging. the main advantage of this method is the ability to visualize very minuscule vessels. It also enables the visualization of the pathological vasculature of lesser pelvis tumours in women, whereas the technique called colour doppler energy (cde) or power angio Doppler visualizes blood cell flow in colour, thus creating an image of very minuscule vessels by the assessment of the "energy" of blood cell flow and not direction and speed.
3d imaging and digital image analysis are used in creating computed tomography images, which enable the proper evaluation of lesions that are further away from the head of the ultrasound machine. this imaging technique visualizes the spatial arrangement of very small vessels in solid areas and septi of the neoplastic lesion. another advantage of 3d ultrasound is the ability to precisely measure the volume of small lesions in the lesser pelvis, regardless of their shape [3, 4, 6] . the following indices are automatically calculated: vascularity index (Vi), flow index (Fi) and vascular flow index (VFI) [1, 8] . Ultrasound imaging lets us describe the dimensions and volume of the tumour, its localization, and can also confirm that the lesion originates from the ovum. in many cases ultrasound diagnostics can be used to evaluate the extent of the neoplastic process, i.e. infiltration of surrounding tissues, as well as to search for metastasis of other malignant tumours to the ovum, or metastatic lesions of ovarian cancer to other organs located in the abdomen [2, 3] .
Objectives
this study aims to evaluate the diagnostic accuracy of ultrasound diagnostics in grayscale, colour doppler mode, and 3d ultrasonography in differentiating adnexal tumours. the highest value of test precision for the most discriminative threshold value has been concluded in the case of a semiquantitative evaluation of the "colour" characteristic, 81%, and for the central localization of vascularization, 79%. Age, bilateral location of the tumour with a probability of 75%, postmenopausal status and endophytic lesions were other criteria taken into account. the VFi index amounted to 74%, whereas the Vi index presented a value of 73%. the blood flow PI and RI indices acquired during spectral Doppler ultrasound examination did not prove useful for diagnostics. For the threshold values of PI and RI most commonly quoted in the literature, the predictive values were low. the calculated values of the area under the roc (auroc) curve with a standard error and a 95% confidence interval (95% ci) for the parameters analyzed are shown in table 3. the highest values of the area under the roc curve in a single variable analysis for ultrasound parameters were obtained for the "Colour" characteristic and flow indices in 3D ultrasound, i.e. Vi and VFi (0.83).
Material and methods

Discussion
ovarian cancer has the worse prognosis of all the reproductive system neoplasms. the bad prognosis of ovarian cancer is due to the fact that the disease is diagnosed too late, usually after it has already spread beyond the ovum. it is also related to the lack of specific symptoms in the early stages of the disease.
the most commonly used noninvasive imaging method in gynaecology is grayscale intravaginal ultrasound. the aim of this test is to search the tumour for suspicious morphological characteristics, i.e. endophytic growths, multicompartment or mixed cystic and solid structure. bilateral location of such tumours suggests the existence of a malignant process. the 75% value of diagnostic precision (50% sensitivity and 87% specificity) was obtained when the examined patient suffered from a bilateral tumour. For ultrasound morphology an accuracy a value of 64% (78% sensitivity and 57% specificity) was reached. if endophytic growths were present in the tumour, the diagnostic accuracy of the test amounted to 74% (45% sensitivity and 87% specificity). Predictive values for these parameters suggest that they both initially classify adnexal tumours well. Not all authors agree with solid elements being a separate characteristic of a tumour. it has also been suggested that the evaluation of this element should be done with data describing echogenicity and the structure of the septum.
while introducing ultrasound imaging and gynaecology diagnostics, it was initially presumed that the size of the tumour was an important factor in differential diagnostics. a value of 67% for diagnostic accuracy (71% sensitivity and 66% specificity) was obtained for the largest dimension of the tumour being > 8 cm. For evaluation of volume > 500 mL the accuracy amounted to 72% (31% sensitivity and 92% specificity).
ultrasound examination with vessel flow imaging obtained with the colour doppler method enables us to show increased vascularization and angiogenesis in most solid tumours. it was initially presumed that malignant tumours are characterized by a low-resistance flow reflected in PI (< 0.8--1.0) and RI (< 0.4-0.5) indices. Research showed, however, that the range of doppler flow index variability is similar in both benign and malignant ovarian tumours [8] [9] [10] [11] [12] .
the discriminant value for the pulsation index amounted to 0.69. the diagnostic accuracy amounted to 5% (53% sensitivity and 58% specificity). For the resistance index ri with a threshold value of 0.48 the accuracy amounted to 56% (51% sensitivity and 58% specificity). using the most often cited cutoff points in the literature, PI 0.8-1.0 and RI 0.4-0.5, does not confirm their usefulness in ovarian tumour differentiation [1, 11-13]. rapid it and ultrasound development enabled 3d reconstructions of the examined organs [5, 6, 14] . In a quantitative description of neovascularization in ovarian tumours, based on 3d ultrasound examination findings, flow and vascularization indices are used: VI, FI, VFI [5, 14, 19] . It was concluded that these indices are more accurate in 3d than in 2d ultrasound. diagnostic accuracy of VFi amounted to 74% (sensitivity 25%, specificity 96%), Vi to 76% (sensitivity 52%, specificity 83%), and FI -68% (sensitivity 10% and specificity 95%). the value of the area under the roc curve amounted to 0.74 for VFi and Vi, and was lower for Fi (0.65).
Performing the sonoangiogram exam in selected cases with 3d imaging enables a more precise evaluation of the tumour, and this way simplifies the process of qualifying the patient for a procedure [14] . attempting to answer the question of whether evaluation of the flow index in the examined tumour is useful, an evaluation of other parameters was proposed. one of those parameters is the location of vascularization in the examined adnexal tumour. Published data suggest that a peripheral layout of vessels in the tumour suggests benign lesions, whereas malignant lesions have one or more vessels located in the centre of the mass [2, 14] . In the studied group a similar conclusion was reached. diagnostic accuracy amounted to 79% (82% sensitivity and 78% specificity).
Conclusions
another proposed characteristic differentiating adnexal tumours is the subjective evaluation of vascularization seen as colourized areas in colour ultrasound examination [1, 11, 15, 16, 18] . In the studied group of women the best discriminant value of the "Colour" characteristic was larger than 2. the diagnostic accuracy amounted to 81%, sensitivity amounted to 50%, and specificity amounted to 96%. this parameter obtained the highest value of the area underneath the roc curve out of all the ultrasound parameters, and amounted to 0.831.
other parameters taken into consideration in the differential diagnostics of adnexal tumours we parameters of spectrum flow speed and its speed, among which were: peak systolic velocity (PSV) and time averaged maximum velocity (tAmXV) [15] . Analysis of prognostic values for parameters of flow speed evaluation shows their limited usefulness in preoperative differentiation of ovarian tumour malignancy, because the diagnostic accuracy for PSV amounted to 69%, and 70% of taMXV with low sensitivity percentages.
